Epoxidation of androsta-5,16-dien-3 beta-ol by hepatic microsomal lipid peroxidation.
Male rat liver microsomes oxidized androsta-5,16-dien-3 beta-ol (delta 16-ANDO) to delta 16-ANDO-5,6 alpha-, -5,6 beta-, -16,17 alpha-, and -16,17 beta-epoxides and delta 16-ANDO-5 alpha,6 beta-, -16 alpha,17 beta-, and -16 beta,17 alpha-glycols in the presence of an NADPH-generating system and the microsomal lipid peroxidation accelerator, Fe2+-ADP. The hepatic microsomes hydrolyzed all the delta 16-ANDO epoxides to the glycols. delta 16-ANDO-5 alpha,6 beta-glycol was the sole metabolite from both 5,6 alpha- and 5,6 beta-epoxides. Microsomal epoxide hydrolase also hydrolyzed delta 16-ANDO-16,17 alpha-epoxide specifically to the 16 beta,17 alpha-glycol and the isomeric 16,17 beta-epoxide to the 16 alpha,17 beta- and 16 beta,17 alpha-glycols approximately in the equal ratio. The delta 5-epoxidation of delta 16-ANDO by microsomes occurred only under the conditions that lipid peroxidation took place. Direct evidence was obtained for the participation of microsomal lipid hydroperoxides in the epoxidation of delta 16-ANDO by using photochemically prepared hydroperoxides of phospholipids separated from the hepatic microsomes. The hydroperoxides generated active oxygens, tentatively assigned as alk(ylper)oxy radicals, by the action of ferrous ion and epoxidized delta 16-ANDO to afford the 5,6- and 16,17-epoxides. The Fe2+-ADP-mediated epoxidation of delta 16-ANDO by the phospholipid hydroperoxides occurred preferentially at delta 5 to delta 16 and afforded the 5,6 beta-epoxide in a higher ratio than the 5,6 alpha-epoxide, similar to the Fe2+-ADP-mediated microsomal epoxidation, while the alpha-epoxide was preferentially formed to the beta-epoxide for delta 16 in the epoxidation by both systems.